Turban and Ehrensaft (2018) have provided a thoughtful review of transgender identity in children and adolescents. They have discussed a number of issues about gender identity and have emphasized the benefits of the affirmative approach in maintaining positive psychological health in transgender individuals. The review reveals gaps in our understanding of gender identity that require evidence before we can be confident that we are providing optimal treatment for children who are gender variant.
Development of gender identity
We know remarkably little about the ways that children develop a sense of themselves as male or female, including the stability and plasticity of that identity, and the variations within a given identity. There is little overlap between the work on typical children and transgender children. For example, Turban and Ehrensaft's section on the natural history of cross-gender (transgender) identity focuses on stability of that identity from childhood to adolescence and adulthood. But, how do children develop a sense of being male or female in the first place? Studies in typically developing children focus on cognitive understanding of sex, that is, how and when children learn about their membership in a gender group (Martin & Ruble, 2010) . Those studies show that children can discriminate the sexes within the first year of life, but their labelling and understanding of gender does not emerge until somewhere between 18 and 24 months. This gender knowledge and self-awareness likely contribute to the search for and use of gender cues (Martin & Ruble, 2004) . The development of gender stereotypes begins at ages 2-3 with concrete associations (regarding, e.g. physical appearance, activities) and becomes more abstract and generalized through childhood; children experience a normative pattern of stereotype rigidity between 5 and 7 years of age and a subsequent increase in stereotype flexibility.
Experience of gender identity
The literature describes the developmental trajectory of knowledge about gender, but not the trajectory of feelings about gender, that is, how children come to feel about and identify -or not -with their natal sex, and how gender knowledge is related to feelings. This gap likely reflects two factors: the vast majority of children identify with their natal sex, and gender identity has long been viewed as binary. (Even movement away from 'the binary' is categorical, adding a box for people who are not exclusively male or female.) It is more useful -and scientifically credible -to conceptualize gender identity as continuous and perhaps two-dimensional (male and female). Measures of gender identity used in both typical and clinical samples allow for a spectrum of identification with the natal sex (Berenbaum, 2018; Egan & Perry, 2001) . A recent extension conceptualizes and measures gender identity on two (potentially independent) dimensions, allowing for a continuum of identification with the natal sex and a parallel continuum of identification with the other sex (Martin, Andrews, England, Zosuls, & Ruble, 2017) . This is a productive direction for future work and should facilitate an understanding of both cisgender and transgender identity.
Links between gender identity and other gendered characteristics
Some impediments to understanding the nature and development of gender identity relate to inconsistent and imprecise terminology. The definitions provided by Turban and Ehrensaft are not universal, and several equate gender identity with behaviour (and correspondingly equate causes for separable characteristics, as noted below). They consider gender expression (e.g. appearance, activities) to be 'an individual's outward presentation of . . . gender identity.' In contrast, the American Psychological Association (2015) notes that 'gender expression may or may not conform to a person's gender identity.' Furthermore, their definition of 'gender nonconforming/gender variant/gender diverse' combines variations in gender-stereotypical behaviours with variations in gender identity.
However, gender development is multidimensional (Ruble, Martin, & Berenbaum, 2006) . In particular, evidence shows a weak link between gender identity and other aspects of gender (gender expression, variations in gender-stereotypical behaviour). Although transgender children are gender-atypical in some behaviours, particularly appearance and interests, the converse is not true: most children who have gender-atypical interests are cisgender. For example, girls with early androgen exposure due to congenital adrenal hyperplasia (CAH) are interested in and engage with boys' toys, but identify as girls (Berenbaum, 2018) ; variations in gender-typed behaviour are common among cisgender children. In contrast, individuals whose transgender identification emerges during or after adolescence may have interests that are typical for their natal sex.
Other aspects of gendered behaviour are poorly described in transgender children. For example, it is unclear whether spatial abilities and aggression are reduced in transgender boys and increased in transgender girls relative to their cisgender peers. Such evidence is important for assessing how gender identity overlaps with other gendered characteristics.
Compelling data make clear that an atypical gender expression is not an indication of either transgender identity or nonbinary gender identity (neither male nor female). Gender-atypical presentation and activities are found in people with both cisgender and transgender identity. An interesting question concerns the extent to which variations in gender-stereotypical behaviour contribute to continuous variations in identity.
Causes of gender identity
As Turban and Ehrensaft note, there is little evidence for any specific causes of transgender identity. But why restrict the study of causes of gender identity to transgender identity? Are the same factors responsible for both cisgender and transgender identityand for variations within each? Do the factors change across development?
No evidence has shown gender identity to be innate. The most relevant evidence about biological influences on gender identity comes from individuals with a disorder of sex development (DSD), in which there is discordance among levels of sexual differentiation. As Turban and Ehrensaft note, exposure to androgens early in development has a masculinizing effect on aspects of gender-typical behaviour. But, the imprecise terminology that blurs the distinction between gender-stereotypical behaviour and gender identity may contribute to inaccurate inferences here. Early androgens clearly masculinize behaviour, particularly activities and interests, but they have much weaker effects on gender identity (Berenbaum, 2018; Meyer-Bahlburg, 2013) . Gender identity in individuals with a DSD is generally more consistent with rearing sex than with early hormone exposure or sex chromosomes (although a significant minority have gender identity concerns regardless of rearing sex). The main exception concerns individuals with continued postnatal exposure to androgens, who are more likely than individuals with other DSD to change gender from female to male. Thus, combined androgen exposure at multiple developmental periods (prenatal and postnatal) seems to provide an impetus to change gender identity.
Much has been made of differences in brain structure and activation between transgender and cisgender people, but the significance of that work is unclear. Differences are found in regions with no obvious ties to gender identity. There is little work on the neural substrate of gender identity itself, and it is unclear how cortical thickness, white matter microstructure, or activation to various stimuli have conceptual relevance for gender identity. But, even if such differences are better understood, they do not necessarily reflect predetermined or innate behaviour. The brain is plastic, and changes in response to behaviour and environmental input. Brain differences between transgender and cisgender people may simply reflect (or result from) their behavioural differences and not mark a cause of their gender identity.
Gender identity change and plasticity
Even if evidence eventually reveals gender identity to be innate, that does not mean that it is immutable. In general, causes may be different than factors that maintain or modify, so innate is not equivalent to 'fixed.' This is obvious for other characteristics: although many diseases have a strong genetic component, risk for disease is often attenuated by healthy behaviours (e.g. the risk for heart disease can be reduced by exercise, health eating, and weight control).
Rather than being immutable, gender identity is plastic -in both directions. Some individuals develop transgender identity in adolescence or adulthood; some, but not all, have a history of transgender identity. The majority of children with gender dysphoria desist in adolescence, although much remains to be learned about factors that differentiate children who will persist versus desist (Ristori & Steensma, 2016) . Interestingly, social transition contributes to persistence, and it is unclear whether it does so by allowing children to be who they really are, or instead pushes them to assume a binary identity when they would have been happy with a nuanced cisgender identity that does not involve medical interventions. (It is unfortunate that these competing explanations are unlikely to be tested scientifically.)
Affirmation benefits and costs
Turban and Ehrensaft have clearly articulated the costs of failure to affirm, particularly in the shortterm, regarding mental health problems and suicidality. They consider all identities equally privileged, but some require more intervention than others. Little is known about the long-term costs of affirmation or the 'medicalization' of gender identity. Interventions to alter the body to accord with a transgender identity have significant long-term consequences, but decisions about those interventions are made when children are in distress and when their cognitive capacities may not be fully developed. It is important to study, for example, effects of hormonal interventions on the developing brain (particularly during the sensitive period of adolescence), fertility concerns (will people regret sacrificing their fertility?), and health risks (e.g. hormonal effects on bone).
A caution about the affirmation approach arises from the tendency on the part of some people (both children and clinicians) to use gender expression or adherence to gender stereotypes as a marker of gender identity. This contrasts with the evidence that most children who are gender-atypical in their appearance and behaviours are not transgender. Although there are clear professional guidelines for determining whether a child has gender dysphoria appropriate for affirmation, the host of writings on the topic make clear that those guidelines are not always followed, and there can be a rush to judgement for children whose behaviour is gender-atypical.
Oddly, increased tolerance for transgender identities might be associated with reduced tolerance for non-normative gendered presentation and activities. It does not and should not require gender change to act in gender-atypical ways, nor does acting in gender-atypical ways signify a need for gender transition. The assumed (but scientifically unsupported) equivalence of gender-atypical expression and transgender identity has adverse consequences: it reduces the freedom of children to behave in ways that transcend gender roles, perpetuates the gender binary and reinforces gender stereotypes.
Conclusions
Optimal care for gender nonconforming children requires much more evidence than is currently available. First, we need to understand the nature of gender identity and how it develops. We tend to think of gender identity solely in terms of gender (e.g. resulting from strong gender-atypical interests), rather than in the context of identity, which involves other factors. For example, is the link between gender non-normative behaviour and identity moderated by cognitive flexibility? Contributors to gender identity likely vary across age, with the development of cognitive and affective processes and changes in social roles. Work on the development of gender identity should include cisgender as well as transgender, identity, and move from categories to continua. Second, we need to understand what accounts for plasticity in gender identity. This includes delineating factors that differentiate children who desist versus persist in transgender identity, and those that lead some adolescents and adults to develop transgender identity with no history of gender nonconformity. Third, we need to differentiate clearly gender identity from other aspects of gender, and understand when and how they might be related. Gender expression and gender nonconformity are not isomorphic with gender identity, and it is a mistake to use them to mark a child's gender identity. Nevertheless, it is essential to learn how gender nonconformity can contribute to gender dysphoria. Fourth, we need to examine carefully the long-term benefits and costs of affirmation and subsequent medical treatments -and determine when they are appropriate or not. We need to understand when gender nonconformity reflects transgender identity, and when it does not. Affirmation of a transgender identity is not appropriate for cisgender children who violate gender stereotypes, and it is important to develop supports that allow for gender nonconformity without gender transition. None of this is meant to deny affirmative protocols to children who undergo assessments and are confirmed to be gender dysphoric, but rather to be cautious in applying powerful and irreversible medical interventions.
